We have been studying on subthreshold characteristics of SOl MOSFETs in terms of substrate bias dependence, using a 1-D Poisson equation on an SO1 multi-layer structure for estimating structural parameters of real devices [l]. Here, we consider quantum mechanical effects in the electron inversion layer of thin SOl MOSFETs, implementing a self-consistent solver of Poisson and Schr6dinger equations in a 1-D subthreshold simulator. From results of simulations, we have concluded that quantum mechanical effects need to be considered in analizing thin SOl devices.
INTRODUCTION
In SOI(Silicon-on-Insulator) devices, substrate bias has great influence on subthreshold characteristics of MOSFET's such as threshold voltage "Vth" and subthreshold voltage swing "S". Those characteristics are also affected by the structural device parameters of SOI multi-layers [2] [3] [4] . On the other hand, it is well-known that in thin electron inversion layer or thin silicon layer of SO1 devices, 2-dimensional electron quantization effects should be taken into account [5] .
In this study, we have implemented a self-consistent solver of Poisson and Schr6dinger equations as a 1-D SO1 MOSFET subthreshold device simulator and estimated device parameters by fitting simulated results with measured Vth-VBs characteristics curves.
ONE-DIMENSIONAL SIMULATION OF SOl MOSFET

Quantum Mechanical Modeling
Figure shows a schematic cross section of an SOI MOSFET. We solve following quantum mechanical models in the 1-D SOI multi-layer structure. Poisson equation (eq. 1) and Schr6dinger equation (eq. 2) are solved self-consistently by the iterative method [6] . 
Here, k denotes the lower or higher subband ladder; l/h, and denotes the subband index. /:(x) is the elec- Drain Current Modeling Drain current, I d, is calculated as eq.5, which is composed of the diffusion current term. The drift current term is not taken into account because the major conduction mechanism is the carrier diffusion in subthreshold region.
kT ns na Id qWlu (5) q L Here, n d and n are channel carrier densities near source and drain, which are obtained by the 1-D simulation. We took into account thermal, ionized impurity and surface scattering effects for mobility, bt.
Comparison of Classical and Quantum-Mechanical Results Figure 2 shows distributions of electric potential and electron concentration in the SOI layer for both classical and quantum mechanical simulations. It is notable that the classical simulation gives the maximum of electron concentration at the front gate-oxide interface, while the quantum mechanical result shows zero at the interface. From the results, it was concluded that the quantum mechanical effects should be considered in thin SOI devices to obtain a better agreement with experimental data.
